The genetic incorporation of a distance probe into proteins in Escherichia coli.
The unnatural amino acid p-nitrophenylalanine (pNO2-Phe) was genetically introduced into proteins in Escherichia coli in response to the amber nonsense codon with high fidelity and efficiency by means of an evolved tRNA/aminoacyl-tRNA synthetase pair from Methanocuccus jannaschii. It was shown that pNO2-Phe efficiently quenches the intrinsic fluorescence of Trp in a distance-dependent manner in a model GCN4 basic region leucine zipper (bZIP) protein. Thus, the pNO2-Phe/Trp pair should be a useful biophysical probe of protein structure and function.